On September 5, under a spinal and general ancesthetic, Mr. Victor Bonney opened the abdomen through a mid-line subumbilical incision. The cyst was seen to fill the true pelvis, but did not rise above the level of its brim. The upper surface was smooth and covered by peritoneum. The bladder was raised and the rectum pushed to the left side of the pelvis.
The peritoneum covering the cyst was divided transversely, the incision extending from the one side of the pelvis to the other. The peritoneum was gently separated from the cyst wall and the cyst separated from surrounding structures in the pelvis as far as the fingers could reach. The ureters were isolated on each side and the right internal ilia'c artery was ligated with the object of diminishing bleeding from its branches at the next stage of the operation. The abdominal incision was temporarily closed and the patient placed in the left lateral position with the thighs slightly flexed. An incision was made extending from the lower end of the sacrum outwards and to the right for 8 in., passing 1J in. above the ischial tuberosity. The gluteus maximus was retracted outwards after the division of some of its innermost fibres and the isolation of cyst wall. The surrounding structures had formed a false capsule, in the wall of which there were masses of yellow pultaceous material ranging from the size of a pea to that of a hen's egg, each with a definite capsule. These masses were only loosely attached to surrounding structures and could easily be enucleated. The cyst was isolated as far as its exit from the pelvis through the sacro-sciatic foramen, and it was during the attempt to isolate it from the latter structure that the cyst wall ruptured and about four pints of light brown fluid escaped. It was then seen that most of the fibres of the right sacro-sciatic ligament had been divided at the previous operations and that the coccyx and the right side of the lower end of the sacrum had been removed. The cyst wall was now easily removed and an excellent view afforded of the pelvis and its contents from below. A rubber drainage tube was inserted and the gluteal incision closed. The patient was again placed on her back and the abdominal wound, which had been temporarily closed, opened. The edges of the divided peritoneum were brought together and the abdomen closed without drainage. On discharge from hospital she walked well. Micturition was normal, and the bowels acted regularly. Quite recently she wrote to say she feels very well, and can do her housework as well as look after her two children.
The cyst ( fig. 2) consists of a pelvic portion and a larger gluteal portion, the one constricted off from the other by the margin of the sacro-sciatic foramen. The lining of the cyst was everywhere smooth except where its wall lay in contact with the rectum. At this spot there were several intracystic jelly-like tufts. The wall of the cyst varied in thickness from 1 mm. to 1 cm. The intra-pelvic portion was thicker than the extra-pelvic, portion. The thickest part was that from which the intracystic tufts took origin.
On microscopic examination of sections taken from different parts of the cyst, it was found that its wall consisted of fully formed fibrous tissue and its inner surface was covered by squamous epithelium which, in places, was showing keratinization (fig. 3 ). No trace of hair follicles, sebaceous glands or sweat glands could be found. In the wall of the cyst were to be seen groups of cells containing pigment and in the neighbourhood of the intracystic tufts the squamous epithelium was replaced by a layer of granulation-like tissue in which were numerous foreign body giant cells ( fig. 4 ). The intracystic tufts themselves were found to be composed of groups of tubules lined by columnar cells of intestinal type lying in a stroma of cellular fibrous tissue ( fig. 5 ). No evidence of muscle, fat, bone or cartilage.
The specimen is a presacral cyst and it is to arrive at a conclusion regarding its probable source of origin that I propose at the outset to divide, from the clinical aspect, presacral tumours of congenital origin into: -(1) Those which are always present at birth.
(2) Those which are not as a rule discovered until puberty or later.
S-OB2 * The so-called' congenital sacro-coccygeal teratoma is the only presacral tumour belonging to group (1) . It contains derivatives of the three embryonic layers and resembles: (a) The common ovarian dermoid, attached to the wall of which are malformed organs and limbs; (b) the rare multiple cystic ovarian teratoma. These teratomata are almost invariably attached to the coccyx.
In group (2) two types of tumours occur. (A) Solid tumours which are subdivided into : (1) Those of neural origin, one of which has been described in detail by Law [11] , to which I shall refer later.
(2) Those of notochordal origin which have recently been fully described by Stewart [24] .
(B) Cystic tumours which are subdivided into: (a) Simple cysts which are lined by columnar epithelium or by squamous epithelium resembling skin with On the assumption that these presacral tumours in group (2) are not as a rule present at birth, I suggest that their source of origin is different from those in group (1) , and that they originate from cells which at one stage of the development of the embryo have ceased to grow and have become secluded. In some cases puberty seems to be the stimulus which renews the growth of the secluded cell.
A common example of a tumour originating from a secluded cell is the ovarian dermoid or teratoma.
On the inner side of each Wolffian ridge a thickening of mesoderm takes place, covered by a layer of thickened epithelium which is continuous with the epithelium lining the body cavity. This thickened mesoderm is known as the genital ridge and its epithelial covering as the germinal epithelium.
By the continued growth of the genital ridge a mesentery is formed and the future sex gland is represented by a core of connective tissue covered by germinal epithelium. In the female the sex cells or primitive ova are found between the cells of the germinal epithelium, and the latter, by a process of invagination, carry the primitive ova into the ovarian stroma and thus the primitive Graafian follicles are formed. Beard, who carried out his researches on the skate, denies that the sex cells are derived from the germinal epithelium. He believes that before there are any signs of an embryonic area and during the later stages of segmentation of the ovum, the sex cells are set aside from the cells which are going to form the future embryo, and that these sex cells arrive at their destination in the sex gland by what he calls the germinal path. Beard states that these sex cells are distinguished from the cells which are going to form the embryo by the absence of mitotic figures, their irregular shape and amoeboid movements and by their altered staining reactions. That the cells formed in the early stages of segmentation of the ovum are totipotential and capable of producing individual embryos is confirmed by the experiments on certain lower animals, notably the frog, the jelly nfsh, the newt and the sea-urchin.
Driesch succeeded in isolating the blastomeres of sea-urchins' eggs in the two-and four-cell stages and obtained normally-formed specimens.
As Bland-Sutton [31 puts it: " Since the discovery that mechanical stimulation is sufficient to start the segmentation in an ovum it has become a commonplace experiment in the laboratory to irritate the eggs of frogs and produce what are called 'hftherless frogs.' Ovarian dermoids might be not inaptly called fatherless embryos." Should the sex cells, which are potential fatherless embryos, fail to reach the sex gland and be secluded elsewhere in the retro-coelomic tissues it is easily understood how chance teratomata may arise.
It is common knowledge that teratomata of the ovary are almost never present in children under 12 months old and very few cases are reported occurring in girls under the age of puberty.
Granted that the ovum is the equivalent of a totipotential blastomere, and that an ovarian teratoma originates by parthenogenesis from a secluded ovum, it is not surprising that other teratomatous growths derived from cell-seclusions are not, as a rule, present at birth. Everyone is agreed that the simple dermoid cysts which occur in the middle line of the trunk and neck and at the junction of the facial clefts, the result of included epithelium, are not always present at birth. These teratomata, the result of cell-seclusion, Bonney [4] termed " Endogenous Teratomata." When the other site of election for teratomata, the sacro-coccygeal region, is examined, it is found that teratomata, which contain derivatives of all three layers of the embryo, are, so far as my knowledge goes, always present at birth. Such a fact is most striking, the more so when we consider the deep relations of the ventral surface of the sacrum and how easily such a tumour could evade detection at birth. It must therefore be assumed that the starting point for such teratomata is somewhere near the tip of the coccyx and they follow the path of least resistance and appear on the surface. As well as the congenital sacro-coccygeal teratoma there is another teratoma which shows derivatives of the three layers of the embryo and is always present at birth, and that is the teratoma which occurs in the region of the basi-sphenoid and is known as epignathus. It grows from the roof of the pharynx and projects into the mouth or less frequently grows upwards into the cranial cavity in the region of the sella turcica. Such teratomata, which are always present at birth, must be analogous to congenital malformations such as conjoined twins, bicephalous monsters, &c., the result of dichotomy of the foetal axis. These Bonney termed exogenous.
That dichotomy of the foetal axis offers an explanation for conjoined twins and bicephalous monsters, is supported by the experiments of Speman, who was able to produce two completely separated embryos up to all stages of monstrosity by tying a fine hair round the developing ovum of the newt parallel to its long axis while it was still in the gastrula stage. If dichotomy is complete, equal and symmetrical the result is monochordial twins. If dichotomy is all but complete and the dichotomized parts are equal symmetrical conjoined twins are produced. Superior dichotomy gives rise to a double-headed monster, inferior dichotomy to supernumerary legs, and so on. Superior and inferior dichotomy have been given as an explanation for epignathus and the congenital sacro-coccygeal teratoma respectively.
More recently the explanation, which has gained most popularity amongst pathologists for such teratomata, is that given by Adami [1] , who suggests that they are due to the continued growth of totipotential cells from the superior and inferior growing points after the " anlage" of the feetal axis has been laid down. The anterior growing point is situated in the neighbourhood of the sella turcica, the posterior growing point is situated between the coccyx and the anus. Such an explanation would account for the predilection which congenital teratomata have for the sacro-coccygeal region and for the much less common site, the basi-sphenoid. It will be noted also that such a neoplastic formation is analogous to a congenital malformation and therefore must be present at birth. There are, therefore, two great groups of teratomata:
(1) Endogenous teratomata taking origin from secluded cells not as a rule present at birth.
(2) Exogenous teratomata taking origin from: (a) Dichotomy of the faetal axis; (b) anterior or posterior growing point cells, always present at birth.
There are several possible sources in the sacral region for tumours taking origin from secluded cells: (1) The termination of the neural tube; (2) the termination of the notochord; (3) the neurenteric canal; (4) the post-anal gut.
If the surface of the ovum of the developing chick is examined the embryonic area is represented by a dark oval-shaped area. There appears a dark line which runs forward from the caudal extremity of this embryonic area and ends about its middle. This is known as the primitive streak, which later deepens from before backwards to become converted into a groove. At this stage two ridges, termed the neural ridges, appear near the cephalic end of the embryonic area where they are continuous and grow backwards on either side and eventually join posteriorly by cutting their way through the cephalic extremity of the primitive groove. This cephalic extremity thus cut off from the remainder of the primitive groove, deepens until a communication is established with the primitive hind gut. The neural ridges unite in the middle line to form the neural tube. The communication between the neural tube and primitive hind gut is known as the neurenteric canal. It will be seen then that the neurenteric canal is formed by an ectodermal invagination.
The proctodeal invagination which is going to form the anal canal joins the hind gut on its ventral aspect a short distance in front of its extremity. That part of the hind gut which lies distal to this junction is known as the post-anal gut. Both the neurenteric canal and the post-anal gut disappear at a later stage of the development. Law [11] described a tumour which was obstructing labour in a girl 16 years old. On section the tumour was found solid and consisted of embryonic and fully formed nerve tissue undergoing malignant changes. The origin of such a tumour might be ascribed to a totipotential growing point cell in which the other two embryonic layers had been suppressed. Such an explanation is unlikely in the absence of evidence to show that such tumours are present at birth. Law's tumour was not attached to the coccyx, but took origin higher up in the pelvis and was attached for 1 in. to the periosteum of the middle of the ventral surface of the sacrum. It was not visible on the surface. Such a tumour probably originates from cells which have become differentiated and are no longer totipotential. Law suggests that the tumour springs from some misplaced remnants of the terminal portion of the neural tube or, in other words, from secluded cells.
Another tumour which occurs in the sacro-coccygeal region and also at the base of the skull and which is not always present at birth but of congenital origin, is the chordoma or notochordal tumour. Stewart collected the recorded cases and found that the sacral tumours were closely connected with the dorsal or ventral aspect of the sacrum. In size they range from that of a tangerine orange to that of an adult head. They are lobulated, homogeneous and on section show areas of haemorrhage. Microscopic examination reveals characteristic mucin-containing cells. They are described at ages ranging from a sevenmonths' fcetus to 55 years. The average age is 47. They are of low malignancy; metastases are rare. Direct spread is common. Such a tumour has been produced experimentally in animals by trephining the ventral aspect of a vertebra before the notochord has disappeared.
Middeldorpf was the first observer to describe a post-anal gut tumour. His specimen was removed by Kraske, in 1884, from a 1-year-old female child. Surrounded by fat, it contained a loop of gut, the blind end of which was loosely attached to the rectum. It discharged its contents through a fistula which opened on the surface between the anus and the coccyx.
On section the gut was found to differ in no way from large intestine. It contained a mucus-secreting columnar epithelium with Lieberkiihn's follicles, submucous coat with solitary glands and circular and longitudinal muscle fibres. A serous coat was missing.
If the origin of Middeldorpf's tumour is to be ascribed to the post-anal gut, it is not a tumour in the ordinary pathological sense. It is the persistence of that part of the large gut which normally disappears. No similar tumour has been recorded. On the other hand several congenital sacro-coccygeal teratomata have been reported in which were loops of gu.t (small and large).
Simple presacral cysts, lined by squamous or columnar epithelium, probably originate from cells of the neurenteric canal. Up to 1899 Skutsch [23] collected seventeen cases of simple dermoid cysts arising in the pelvic connective tissue, including two of his own. They all occurred in females with the exception of one. The two cases recorded by Skutsch were not noticed till after a miscarriage.
Five of the cases he collected complicated pregnancy.
Ord and Sewell [17] recorded a case of a simple skin-lined cyst occurring in a man aged 28. It filled the pelvis and extended into the abdomen as high as the level of the umbilicus. The rectum, the bladder, and small and large intestine were attached to its anterior surface.
Rutherford [22] and Lund [13] have also recorded similar cases. Rutherford's case occurred in a woman aged 34, who had a normal delivery ten years previously. A cystic swelling in the right buttock, extending into the pelvis for three inches behind the rectum, made its appearance shortly after the birth of her child. A cyst, the size of an orange, was removed successfully by Kraske's method. On microscopic examination the cyst was found to be lined by squamous epithelium and sweat glands.
Lund's [13] case occurred in a woman aged 24. A presacral skin-lined cyst, which she noticed for two and a half years, was partially removed by Kraske's method. The portion of the cyst wall adherent to the rectum was left behind.
Recently Turner Warwick showed me sections taken from the wall of a single cyst which was removed from a man 40 years old. It bad been noticed for years, and lay between the sacrum and rectum, and was lined by columnar epithelium, ? ciliated.
Dermoid cysts containing teeth and other structures, which do not appear until puberty or later, are very rare.
Fancourt Barnes [2] recorded such a cyst in a primigravida, aged 28, who was admitted to hospital with a presacral cyst which was obstructing delivery. The cyst, which was the size of a child's head, had displaced the vagina forwards against the symphysis pubis. Porro's operation was performed (the sixth in this country) and a healthy male child delivered. The cyst, after its removal, was found to be lined by skin, and contained teeth in the nodular thickenings of its wall.
Such complicated presacral dermoids probably originate from wandering sex cells or secluded blastomeres.
CONCLUSIONS.
There are several possible sources of origin of presacral tumours of congenital origin:-(1) Dichotomy of the faetal axis with production of (A) monster formation; (B) a separated embryo, which later becomes parasitic and (a) blends with the autosite; (b) is included in the autosite; (2) a growing-point cell; (3) a wandering totipotential sex cell; (4) a secluded notochordal cell; (5) a secluded cell of the neural tube; (6) the post-anal gut: (a) the persistence and continued growth of an embryonic remnant; (b) secluded cells of the post-anal gut; (7) the neurenteric canal. In considering the origin of this specimen I should at once exclude 1, 4 and 5.
(1) Dichotomy of the Fcetal Axis.-All such formations are easily recognized at birth.
(2) A Growing-pbint Cell.-The posterior growing point is situated near the surface between the coccyx and the anus and teratomata resulting from its growth are analogous to congenital malformations, and for these two reasons would be present at birth and easily recognized. Further, the structure of these congenital sacro-coccygeal teratomata resulting from a posterior growingpoint cell differs so greatly from that of this specimen that I consider it unlikely that the posterior growing point can be its origin.
(3) A Wandering Totipotential Sex Cell.-This source cannot be definitely excluded, but in structure this specimen does not resemble the common ovarian dermoid, nor would it explain the predilection which similar cysts have for the pelvis.
(4) A notochordal tumour.
In no way does this specimen resemble a (5) Nerve tumour. r chordoma or a tumour of neural origin. (6) Post-anal Gut.-(a) That the cyst is not a loop of gut is obvious; (b) that secluded cells of the post-anal gut are included in the specimen is suggested by the fact that epithelium of intestinal type was discovered in the wall of the cyst, where it lay in contact with the rectum.
(7) Neurenteric Canal.-That the teratomatous cyst took origin from secluded cells of the neurenteric canal is suggested by the facts that: (a) it was not noticed at birth; (b) after the removal of the original cyst, presumably of a similar nature, other cysts developed. It is not unreasonable to conclude that they took origin from other secluded cells of the neurenteric canal; (c) its structure resembled what would be expected to result from an ectodermal invagination which had effected acommunication with the hind gut. SOME RECORDED CASES OF CONGENITAL PRESACRAL TUMOURS. WHITE (1901) The following presacral tumours showed malignant changes: PRINGLE (1907) [21] . Presacral tumour fixed to sacrum. Noticed thirty-five years previously. Two metastatic growths in groin. One appeared thirty-three years and the other twenty years ago. GOLDTHWAIT (1920) [8] . An apparent cystic presacral tumour in a woman 44 years old. Difficult childbirth nine years previously. X-ray showed erosion of sacrum extending through to dorsal surface. PEARSE (1921) [20] . Male, 63 years. Presacral tumour of neural origin excised by parasacral route with recurrence in scar of operation. Cystic. Treated by excision and X-rays. No recurrence.
Kiderlen collected from the literature 122 cases of presacral congenital teratomata (up to 1899).
Parin quotes the following sixteen cases of congenital presacral tumours recorded in the literature from 1900 to 1909 inclusive.
(1) BAYER (1901) . Congenital sacro-coccygeal cystic tumour in a boy 9 weeks old. The tumour was situated in the right gluteal region, and was lost upwards in the sacrosciatic foramen. Examination per rectum showed an upward continuation of the tumour between the rectum and sacrum. Extirpation of the tumour. Cure. The tumour consisted of derivatives of all three germinal layers (Nakayama).
(2) LINSER (1901). Second case. Seven months old boy. Tumour as large as a fist, situated mainly on the posterior surface of the sacrum but reaching upwards to the end of the lumbar vertebre and downwards to the anus. The posterior rectal wall protruded as far as the promontorium. During operation (without antesthesia) it appeared that the posterior rectal wall was exposed to a great extent. The sacrum was lacking for the most part, coccyx lacking. Complete cure. Teratoid mixed tumour.
(3) LINSER. Third case. Girl, 3 months old. The tumour was only for a small part on the posterior surface of the sacrum ; downwards it stretched almost as far as the anus. A large part of it was between the sacrum and rectum. Operation without anmesthesia. Fcetus in foetu. Cure.
(4) DOBROMYSSLOW (1902) . First case. Ten years old child. Tumour on anterior and posterior side of sacrum. Operation. Teratoid mixed tumour. Cure.
(5) DOBROMYSSLOW. Second case. Fifty-four years old man. Congenital tumour in shape of a horse-shoe on anterior and posterior side of sacrum. Fistula. Operation.
Permanent feecal fistula. The tumour represented a second parasitic embryo (numerous cysts, glands, thyroid, adrenals, sympathetic ganglion, an embryonic respiratory apparatus) (6) PENZA (1903) . The congenital tumnour developed in the hollow of the sacrum. Operation in sixth year of life. Elemnents of all three germinal layers, and a kind of rudimentary eye found.
(7) N. PETROW (1903) . Sixteen-year-old girl. Congenital tumour between sacrum and rectum, reaching partly into the cavity of the false pelvis. Partial extirpation of the tumour together with the coccyx; later scraped out. Healing. The cystic walls were covered with one or more layers of epithelium; many-layered pavement epithelium, ciliated epithelium, lymphatic follicles, glands, transversely striped muscles, nerves and bones were present.
(8) ENGELMANN (1904) . Infant, 3 days old, boy, with a tumour larger than a fist, which had pressed the sacrum and coccyx upwards at the back, and the anus downwards. During operation the peritoneum was torn and had to be sewn. Death. Mixed tumour.
(Cartilaginous and osseous tissue, transversely striped muscle-fibres, glia, ganglion-cells, nerve-fibres, various epithelia, skin.) (9) ENGELMANN. Girl, 6 weeks old. Tumour the size of an apple. Had pressed sacrum slightly upwards, the anus downwards. At the operation it appeared that the tumour was adherent to the rectum and sacrum. Cure. Mixed tumour (cartilage, smooth and transversely striped musculature, various epithelia, glands, intestine-like formation, glia, nerve-fibres, ganglion cells).
(10) DE GAETANO (1907) . Three-year-old girl; voluminous tumour of the rectosacro-coccygeal space. The tumour was ulcerated in various places. Operation fairly difficult on account of adhesions with rectum. Death twenty hours after operation. The extirpated tumour weighed 1-155 kg. Teratoma.
(11) ROLANDO (1909) . A large tumour of the hip-joint extending into pelvis with suppuration in a 6-months-old baby. Operation with favourable recovery. (Artificial anemia by Momburg's method). The extirpated tumour represents a parasitic tumour (enterocysts; the process in the pelvis contains a well differentiated limb).
(12) HEINZMANN (1909) . Girl, 6 weeks old. Cystic sacral tumour. Extirpation
Cure. After ten years another large tumour formed which was extirpated. (Numerous cysts covered partly with cylinder, partly with pavement epithelium; in the walls smooth muscle fibres, intestinal glands, intestinal follicles.) (13) MOTSCHALOW (1909) . Nine-year-old boy. Congenital tumour with fistula in sacro-coccygeal region. Part of tumour between rectum and sacrum. Operation.
Recovery. Teratoma.
(14) MUCHANOW (1909) . Girl Parin then cites the following cases of mixed tumours of the sacro-coccygeal region becoming malignant and setting up metastases.
(1) CZERNY. Fifty-five-year-old female patient. A congenital sacral teratoma, which had ulcerated in her forty-sixth year, was removed. In it were found skeletal formation; cysts, which were covered partly with ciliated epithelium, partly with epidermal cells; nerves; intestinal glands. The ulcerated surfaces showed the structure of a carcinoma. Epithelial masses formed after the operation, and their examination confirmed the belief that they were malignant.
(2) FRANK. A case of mixed tumour in the ischio-rectal fossa on the right side, consisting of connective, adipose, muscular, myxosarcomatous and cartilaginous tissue, and cysts, which had undergone a sarcomatous transformation (myxosarcomatous metastasis in the same place on the left side).
(3) RUDOLPHY. A case of malignantly degenerated cystic tumour in a child. The cystic walls were covered with cylindrical epithelium, and in them were smooth muscle. In the lung metastatic nodules were found at the post-mortem.
(4) GRAMM. One-and-a-half year old girl. Congenital tumour as large as a man's head on the buttocks, reaching into the false pelvis. The tumour had undergone a malignant transformation (disintegration of the tumour and numerous metastases in the inguinal fold). The post-mortem showed the tumour to consist of tissue rich in cysts, and parts of cartilage and bone (teratoma). Multiple metastases in the lungs.
(5) HINTERSTOISSER (1908) . Sacral tumour in new-born infant. The histological examination revealed pieces of cartilage and bone, smooth and transversely striped muscles, gland-like formation and soft masses of the structure of a round-cell sarcoma. Two years later there was a local recurrence at the site of the operation. Death during second operation. Histological examination of the recurrent tumour and metastases in lungs and liver showed the structure of a large-celled alveolar sarcoma.
(6) ANT. BERGMANN (IV). Although the microscopical examination of the extirpated congenital coccygeal tumour showed no malignant properties (many-layered cubical epithelium with which the hollow spaces were covered, smooth and transversely striped muscle fibres and bone trabecule), yet a recurrence occurred with nmetastases in the flexures of the groins. Death. Metastases in the lungs. Mixed tumour with malignant transformation into angio-sarcoma. (Prof. Ghon.)
In most cases, however, the sacral teratoma shows no malignant formation. In Heinzmann'8 case, cited above (No. 12), there was a recurrence of the teratoma but without any malignant change. 
